Background: Misuse of antibiotics can be described as a failure to complete treatment, skipping of the doses and reuse of leftover medicines and overuse of antibiotics. Health education interventions are expected to enhance awareness and general belief on rational antibiotics use. Therefore, the study aimed to determine the efficacy of social cognitive theory (SCT)-based self-care intervention for rational antibiotic use. Methods: This randomized trial was conducted in a sample of 260 adults. The study participants were randomly assigned as the intervention (n=130) and a control (n=130) groups. The intervention group received self-care educational intervention of four sessions lasting 45-60 min augmented with the text messages and the control groups attended usual education program in health centers. The study participants were invited to complete questionnaires at the baseline and end of the intervention. The data were analyzed using SPSS version 23.0. Chi-square (X 2 ), independent t-test and covariance analysis were used for data analysis. P<0.05 was considered statistically significant.
Introduction

I
nappropriate use of antibiotics among the general population has been largely outlined as a public health problem. Appropriate use of antibiotics reduced morbidity and mortality in many countries. Misuse of antibiotics can be described as a failure to complete treatment, skipping of doses, reuse of leftover medicines and overuse of antibiotics. 1 Misconceptions of antibiotics use can pose the harm of inappropriate self-medication. 2 The bactericide nature of antibiotics and its strong power to relieve the disease and the symptoms, the use of non-prescribed antibiotics lead to antibiotic resistance. 3 Some studies revealed lack of knowledge in antibiotics worldwide. [2] [3] [4] [5] [6] [7] A lack of public awareness about safe and appropriate antibiotics use can lead to incorrect general beliefs and unreal demand. 8, 9 Unnecessary use of antibiotics reported as the main reason for antibiotics resistance which can affect excess health care costs. 1 As stated in some US and European studies, the inappropriate use of antibiotics leads to antibiotics resistance and additional hospital days. [10] [11] [12] Despite the massive resources and intensified interventions, the desired behavioral change was not yet attained to calm the problem of the rational use of antibiotics. 12 Theories and models help to explain the process that individuals go through changes as they exchange information and as they interpret and react to different messages. Thus, this study used SCT as a conceptual framework to behavioral management and best describes human behavior through a triadic mutual causation (behavior, environment and personal factors). [13] [14] [15] Furthermore, SCT used to give tailored health education and health promotion interventions focusing on knowledge and general beliefs as individual-level factors for behavior change (antibiotic use).
Therefore, the aim of this study was to determine the efficacy of social cognitive theory based self-care intervention programs for rational antibiotic use.
Methods
Study design, populations and sample
A randomized intervention trial was conducted in south health centers affiliated to Tehran University of Medical Sciences (TUMS), Tehran, Iran as of September 2016-October 2017. The study populations were adults who attended health centers to obtain routine health services.
Outpatient clients of age between !25 years and 56; and lack of confirmed mental disorders were considered as inclusion criteria. Whereas, the exclusion criteria were those patients who were included in the same study in one of the health facilities but may potentially be referred to another to avoid double counting.
Participants who did not attend more than two educational sessions or unable to hear and speak were excluded.
A sample size of 260 participants participated in this study. We evenly distributed the samples into intervention and control groups. The included sample size was considered a minimum significance in increasing the explanation of independent variables, and a power of 80% with a 0.05 two-sided significant level. The final sample size was selected using systematic random sampling method.
Randomization
Randomization was carried out using a computer program by the investigators. The different health centers were alphabetically coded (A, B, C, D and so on) and a participant attached to each health center was given numerical codes (e.g. participants in health center Y were numbered Y001, Y002, Y003 and so on. Participants in the randomized trial were assigned 1:1 to the intervention and control arms under restricted randomized design after informed consent and collection of baseline data. The allocation sequence was generated and released to the interventionist on a case-by-case basis by another independent department specializes in generating research random sequence. Interventionist, data collectors, statistician were not the same persons. Interventionists also acknowledge all those contacted were in the intervention arm. But anonymous responses were entered into the database by a person unconnected with the project.
Measurement and variables
The investigators widely searched the literatures related to the study for the development of the questionnaires. Then, questionnaires were adapted and developed by principal investigators. A pretested, structured and translated questionnaires adapted from various studies of rational use of antibiotics based on the constructs of SCT was used as instrument for this study. The translation was made from English language into Persian language (local language) and back translated to English version by different individuals who were blind to the original version of the questionnaires. The instrument comprises four parts. Part I: socio-demographic and health-related variables (eight items), part II: the researchers-made questionnaire based on the SCT (40 items), part III: study outcome measures including awareness (five items) and part IV: general beliefs (three items) and about appropriate antibiotics use. SCT constructs questionnaires were 40 items. Various items that measure respondent's hold belief concerning the effects of a given seriousness of condition had measured by summed score of related belief items on five-point Likert scale from Strongly Agree to Strongly Disagree.
The validity was confirmed by 10 experts in pharmacology and health education and promotion fields. Reliability was tested using test-retest reliability scale which assured the sameness of results in each measure by different subjects at different times. To perform test-retest, a sample of 30 individuals attended South Health Centers affiliated to TUMS was selected. The Cronbach's alpha was calculated for knowledge and situational perception (0.90), outcome expectations (0.79), values expectation (0.96), selfefficacy overcoming impediments (0.81), goal-setting self-control (0.87), environment (0.95), emotional coping (0.89) and perceived barriers (0.90). The total Cronbach's alpha was 0.89. Validity and reliability of five-items awareness and three-items general belief about appropriate antibiotics use were confirmed by Nafisi et al. study. 16 
Participant requirement and intervention
With regard to requirement, participants who were potentially eligible for the study were listed, and each individual was invited to participate in the study through oral invitation or phone call performed by investigators. An appointment was made if the person agreed to participate. Following an oral informed consent, patients who are eligible as a participant randomly were assigned as intervention and control groups. Participants in both groups were invited to complete the questionnaires at the baseline and at six months after the end of intervention. Both intervention and control groups have attended the regular health education in the health center. In addition, the intervention group received the selfcare educational program based on SCT constructs in four sessions lasting 45-60 min in every two weeks for three months. Moreover, text messages were sent as a reminding and boosting after intervention that serves as a quick reference to the education. The content of educational programs included basic information and awareness and general beliefs of the threat of the antibiotic resistance and the importance of appropriate antibiotic use, overuse (means unnecessary use for viruses or colds), tips for proper storage of antibiotics, antibiotics complications and side effect. The self-care based on SCT constructs such as knowledge and situational perception, outcome expectations, values expectation, self-efficacy overcoming impediments, goal setting in self-control, environment, emotional coping and perceived barriers. Appropriate educational strategies such as lecturing, question and answer, setting achievable goals, role play and motivational interview were used to increase knowledge and general beliefs about antibiotics use based on SCT constructs. The trainers have followed an approved lesson plan to provide educational information. The trainers were health pharmacists and skilled nurses who had at least bachelor degree. The theoretical framework of the study was based on SCT to provide an opportunity to improve social and cognitive portion for participants; i.e. learning as a part of how society think and act on the appropriate antibiotics use. Moreover, cognitive portion addressed the effective contribution of thought processes regarding awareness and general beliefs about appropriate antibiotics use of participants' motivation, attitudes and action in order to take care of general health.
Control group attended only the standard health center-based education. After six months of the educational intervention, both groups filled the same questionnaire. SCT constructs, awareness and general beliefs were considered as the primary and secondary outcome measurements, respectively.
Data analysis
Data were analyzed using SPSS version 23.0. Descriptive statistics were calculated using mean and standard deviation for numerical variables, frequencies and percentages for categorical variables. Independent t-test and covariance analysis were used to compare independent variables and the outcomes of interest between and within groups. The significance level was considered as P < 0.05.
Ethical consideration
The protocol was ethically approved by TUMS educational board with application number IR.TUMS.REC.1395.553 on 4 September 2016 and registered Iranian Registry of Clinical Trials (IRCT ID: IRCT2016092412460N11). All the study participants were given detailed information about the study and written consent before participation. To ensure privacy and confidentiality, no names and identification number was written on the questionnaire.
Results
A total sample of 260 participants completed pre-and posteducation questionnaires with a response rate of 100% (n = 260). Accordingly, the majority of participants were women [69.2% (n = 180)], and almost half of participants had education in college or more [57.3% (n = 149)]. More than half [63.4% (n = 165)] of participants were married. More than half [55% (n = 143)] of participants had moderate economic status based on their reports and 91.92% (n = 239) of participants had health insurance coverage (table 1) .
The randomized groups did not show any significant difference in terms of demographics, SCT constructs, awareness and general beliefs as outcome measures using chi-square test and Student's ttest (P > 0.05) (tables 1 and 2). The SCT constructs based self-care educational intervention showed significant association after six months (P < 0.001) (table 3). There was the significant association between SCT constructs six months after. Table 4 presents covariance analysis and their significant differences in mean differences of SCT constructs and outcome measures between two groups after intervention. The normality of the data distribution was checked by Kolmogorov-Smirnov test. The educational intervention revealed that the premise of SCT was effective to improve the awareness and general beliefs about safe and appropriate antibiotics use. Based on the study findings, there were no statistical differences between demographics, socioeconomic characteristics and SCT constructs awareness and general beliefs in intervention and control groups at baseline. However, six months after intervention, the mean scores of SCT constructs, awareness and general beliefs had significantly increased in the intervention group.
Discussion
According to SCT, someone perceiving that he/she has a good selfefficacy of ill health condition gets the force to engage in healthy behavior but think over the best path to be healthier by choosing best action; i.e. weight of balance between expectancy and selfcontrol for goal setting under basic assumption that people are motivated for their health due to environmental and personal factors. 12, 13 In this study, the results on improving awareness about appropriate antibiotics use were significantly associated with outcome variables which in line with Solhi et al. study (2013) which indicated promoting preventive behaviors were effective in irrational antibiotics use. 17 Also, based on literature from developed countries, insurance coverage led to inappropriate antibiotic usage due to patient unreal demand which can be related to inadequate awareness about the inappropriate use and antibiotics resistance. 18 Widayati et al. study (2012) lay people understand antibiotic use can be applied for every kind of infection aside its origin without any side effects. 2 The misunderstanding might be the obstacle to tackle incorrect beliefs regarding rational antibiotics use.
Based on some studies, the relationships between awareness and beliefs suggested that the more you know about the use of the antibiotics, the more you use appropriately and the correct belief revealed the same.
2,3,19
SCT based self-care intervention in antibiotics use had shown a significant effect in different constructs. This is not similar to the , theory-based intervention programs which run among general practitioners (GPs) to reduce antibiotics against upper respiratory tract infections (URTIs) in primary care center did not show a significant effect. This might be the previous study was conducted in relation with GPs not patient themselves. In this study, the result revealed that behavioral interventions resulted in decreasing inappropriate antibiotic use. This is similar to the study conducted Meeker et al. (2016) showed behavioral interventions resulted in decreasing inappropriate antibiotic use in primary care practices. 20 This finding might lead the health system decision makers to apply some kind of effective and applicable intervention in the preventive setting.
In our study, after six months of intervention, knowledge and perception construct had significantly increased in the intervention group. This is similar to the study conducted by Amini Moridani et al. (2015) which was a family-based SCT-intervention on diabetic elders. 21 Another study by Ghasemi et al. (2017) on cardiovascular risk factors using SCT showed a significant effect in the outcome and value expectations related to the application of SCT on preventive behaviors among high school students. 22 Jalily et al. (2015) study revealed predictive determinants of SCT based intervention on nutritional behaviors was similar to our study. 23 There is a possibility of the importance of the issue, nature of subject and intervention processing might have different results. Back to values expectation constructs, our result was in accordance with Beiranvandpour et al. study (2014) which was about effective factors on fast food in women. 24 We assumed that the similarity of the outcome of the two studies was in general health.
Self-efficacy overcoming impediment is another construct of SCT which was improved after intervention in the intervention group. Sullivan et al. study (2008) results about physical activity were in line with this study. 25 Another study conducted by Bruening et al. (2010) was similar to our study results, which revealed that there was a positive and significant relation between self-efficacy and vegetable consumption. 26 The study findings on goal setting for self-control construct were in line with Jalily et al. (2015) . 23 It seems that improvement of goalsetting self-control needs raising awareness, skills and resources allocation. Based on this issue, the results revealed that improving the mentioned construct led to appropriate and safe antibiotics use. Ahmad et al. study (2014) revealed that perceived barrier was significant in self-medication prevention which was congruent with our study. 27 As strength, this study is used randomization to ensure similarity between the study groups in terms of demographic variables and the SCT constructs. As limitations, this study lacks the designed intervention based on SCT theory for comparison purpose. Lack of available literatures in the same topic leads us to discuss with other topics which utilized SCT. The other limitation is the bias made on self-reporting of the participants during the data collection.
In conclusion, the findings of this study comprehensively summed up to the following conclusions and recommendations to encourage rational use of antibiotics for better understanding. The study evidences the possibility of increasing public population awareness and general beliefs about the appropriate antibiotic use. The study findings informed about the benefits of SCT interventional program. G. beliefs = General beliefs. It seems that public health strategies including educational and motivational programs should be developed to reach the at-risk populations. The other recommendation is raising public awareness and general beliefs about proper use and informing for the government to take part in proper regulations and prescription policies.
